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^ ™ $ Electromagnetic s witching Switching devte epevjce 

10001] The present application hereby claims nriority under 35 U.S.C. $119 cm 
German patent app lica tion number BE 102 46 09? 7 f iled October 7 2002. the «mir« 
contents of which are hereby in corporated herein bv referent. 

Field of the Invention 

10002] The invention generally relates to an electromagnetic switching device^ 

In particula r, it relates to a contactor, having an electromagnetic drive apparatus 
which operates a moving contact element. The moving contact element may in this 
case assume a bridging position in which a pair of stationary contacts are connected, 
and a disconnected position, in which the stationary contacts are disconnected. 

Backgroun d of the Invention 

— Onc^«oh-A.switching device is disclosed, for example, in DE 197 16 380 

Cl, 

I0003]_ 

I00041__A contactor is frequently used as an electrical switch which can be operated 
remotely. In addition to,the contactor, the electrical systems use a main switch or 
switching device with disconnector characteristics to ensure that the system is not 
live, particularly when work is being carried out on the electrical system. 
Requirements for load-break switches and disconnectors are described, for example 
in IEC Standard 60947-3 and in EN Standard 60947. In order to comply in particular 
with the requirements in these Standards, a separate switch is provided, in addition to 
the contactor, in the electrical system. 

SUMMARY OF THI7 INVENTION 

J^PJl^^ku^^^ is^ed^heincludes an object of 

allowing safe disconnection of an electrical system with little hardware complexity. 
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£0006] According to anemfrodjmem of the invention, thM-Mobject mayjjgis 

achieved by an electromagnetic switching deviCfrWwgjhe f mmm oft i uim L On 
the one hand, the switching device has an electromagnetic drive apparatus, and on the 
other hand it has an actuating apparatus which can be operated manually. 

10007] A moving contact element can be operated by me«M^4hethe 

electromagnetic drive apparatus and can assume a bridging position and a 
disconnected P o S ition r «H^^ i j 1U hi^ca5e 4 a pair of stationary contacts can be 
connected to one another and can be disconnected from one another. The actuating 
apparatus which can be operated manually can be switched between an operating 
position and a safe position^h*etKan^is.c as e 4 an actuating element that interacts 
with the moving contact element can be moved between the operating position and 
the safe position. 

I0008J In the operating position, the moving contact element can be switched by 

**e**H*the electromagnetic dnve apparatus between the bridging position and the 
disconnected position , th a t is t o ouy ,, Thus ti the switching options for the 
electromagnetic drive apparatus and for the moving contact element are not 
influenced when they are in the operating position, by the actuating apparatus which 
can be operated manually. On the other hand, the moving contact element is blocked 
in the disconnected position when in the safe position. In this case, on the one hand it 
is possible to move the actuating element of the actuating apparatus which can be 
operated manually from me operating position to the safe position when the moving 
contact element is already in the disconnected position. In this case, operation of the 
actuating element which can be operated manually does not change the switching 
position of the moving contact element, but just blocks the moving contact element in 
its switching position. 

11)0091 *° B the ° ther hand ' il is also PO^ible when the moving contact element is 
m the bndging position for the actuating element of the actuating apparatus which can 
be operated manually to be moved from the operating position to the safe position. In 
tms case, the moving of the actuating clement which can be operated manually moves 
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the moving contact element from the bridging position to the disconnected position. 
Manual operation rather than electromagnetic operation thus takes place when 
switching from the operating position to the safe position. 

19010] In addition to the safe position and to the operating position, the actuating 

element of the actuating apparatus which can be operated manually is suitable, 
according to one preferred development, for blocking the moving contact element in 
the bridging position when it is in an on position. Thus, analogously to the safe 
position, the electromagnetic drive apparatus is also rendered inoperative in the on 
position, in which case, in contrast to this, the stationary contacts are still bridged by 
hmhkwh* the moving contact element. It is also possible to move the moving contact 
element from the disconnected position to the bridging position,' against the influence 
of the electromagnetic drive apparatus. 

fOOli] When the actuating element of the actuating apparatus which can be 

operated manually is in the safe position, then there is no point in supplying current to 
the electromagnetic drive apparatus. A current supply such as this could even cause 
damage to the electromagnetic switching device. 

IP012] In order to safely prevent this, the electromagnetic switching device 

preferably has an auxiliary switch which, when coupled to the actuating apparatus 
which can be operated manually, disconnects the electromagnetic drive apparatus 
from its power supply when the actuating element is in the safe position. The 
auxiliary switch preferably disconnects the power supply to the electromagnetic drive 
apparatus before the movmg contact element is disconnected from the stationary 
contacts by me^wuv_of the actuating apparatus which can be operated manually. 
This therefore allows easy operation of the actuating apparatus, which can be operated 
manually, without any risk of damage to the electromagnetic switching device. When 
the actuating element is \n the on position, automatic disconnection of the 
electromagnetic drive apparatus from its power supply can also be provided in an 
analogous manner. 
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mm An advantageous geometry for transmitting mechanical power between the 

electromagnetic drive apparatus and the moving contact element, and between this 
and the actuating apparatus which can be operated manually, is achieved in a 
preferred manner by the electromagnetic drive apparatus, the moving contact element 
as well as the actuating element which can be operated manually being intersected by 
a common axis, in particular each being arranged essentially symmetrically with 
respect to this axis. The actuating element which can be operated manually, can 
preferably be moved linearly relative to the moving contact clement, This allows 
mechanical power to be transmitted in a particularly effective manner between the 
actuating apparatus which can be operated manually and the moving contact element 
which can be operated optionally by this or by the electromagnetic drive apparatus. 

i 

10014] An electromagnetic switching device design which is particularly 

convenient for installation can be achieved in a preferred manner by the switching 
device being formed from a basic a PP 1iance r which oompiue* -. It preferably inHnrW 
the electromagnetic drive apparatus as well as the moving contact element and the 
stationary contacts on the one hand. It further inc I,, des-and the actuating apparatus 
which can be operated manually and is mechanically coupled to the basic appliance, 
on the other hand. The basic appliance preferably has all the functions of a contactor; 
flTK ^ . FurtherJ ts P"^* 081 desi S n also preferably corresponds to that of a contactor. 
The actuating apparatus which can be operated manually is preferably permanently 
connected to the basic appliance in a manner which is physically relatively simple and 
is convenient for installation, by me^waytf * latching connection which is 
intended to allow installation only once. 

mm - T he actuatin S e,em< ™ of the actuating apparatus which can be operated 
manually is preferably operated by «e^way,of a rotary switch. Alternatively, othcr 
elements which can be operated manually, for example a rocker arm. can also be 
used. The rotary switch or the rocker arm can preferably be blocked at least in the safe 
posmon by A^waxof a lock, f or example a padlock or a lock which is integrated 
in the actuating apparatus. 
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Mli] An embodiment of ff he invention has the particular advantage that the 

functions of a contactor are integrated in a physically simple manner with those of a 
disconnector, load disconnector, fused load disconnector, circuit breaker with an 
isolating function or a similar device in a single electromagnetic switching device 
which can be operated manually. 

BRIEF DESnBlPTfrw or th E DRA WYNi^S 

mjl The prPSPm testign wi)| hftcomr mor e fully under, ^ the deJaM 

description of p re ferred embodiments gi v e n hereinh*W ,„h tha .„ 

drawing, which affi rivrn h Y way of ilh . stmio n only and rh„, „„, not i imitati v ff nf 
the preyenr invention, and wh^r^in- 

— ■ _O nr ff u rmp l mj m n b ud lmem of the mvomiw -wl ti- b eoxpiainQj in w o|0 
d etail in r be follow i n g mxi-wi f h nWfrrnnno m a j,,^ in , vhioh: 

Figure 1 shows an electromagnetic switching device with in actuating apparatus 
which can be operated manually, in the safe position, 

Figures 2a,b show a rotary switch for the switching device as shown in Figure 1, in 
the safe position, 

Figures 3a,b show an auxiliary switch for the switching device as shown in Figure 

Figure 4 shows the electromagnetic switching device with an actuating 
apparatus that can be operated manually, in the operating position, 
Figures 5a.b show the rotary switch in the operating position. 
Figure 6 shows the electromagnetic switching device with an actuating 
apparatus which can be operated manually, in the on position, and 
Figures 7a,b show the rotary switch in the on position. 

Part, which correspond to one another are provided with the same reference symbols 
in all the figures. 



I 



5 



New Patent Application 
i D ocke^No.32660-000638AJS 

DETAILED DESCRIPTION OF THF. PRKFERftED F MBOniMFNTTg 

XQ0I8J Figure 1 shows a schematic cross section of an electromagnetic switching 

device which is formed from a basic appliance 2 and an actuating apparatus 3 which 
is latched onto this basic appliance 2 and can be operated manually. The basic 
appliance 2 acts as a contactor and comprises an electromagnetic drive apparatus 4. a 
moving contact element 5 which can be operated by this contactor as well as a pair of 
stationary contacts 6. 7 which interact with it. The moving contact element 5 has a 
plunger 8 and a contact link 10 which is clamped within this by mem *** use p f a 
spring 9 and by meen^f-which the contact can be made between the stationary 
contacts 6, 7. The spring 9 presses the contact link 10 against a stop surface 11 on the 
plunger 8, in wh,ch case the contact link 10 can be lifted slightly off the stop surface 
1 1 when it is being used to bridge the stationary contacts 6. 7, The illustration shows 
the contact link 10 lifted off the stationary contacts 6, 7. The moving contact element 
5 is in the disconnected position. 

\ I 
U>fil?i_Jn comrast to tne illustrated embodiment, the contact link 10 may also be in 

the form of a rocker arm. In this case, one of the stationary contacts 6, 7 is 
permanently connected to the contact link 10, for example by means of a hinged joint, 
or is identical to a part of the contact link 10. at least part of which can move. 
Electrical disconnection is in this case provided only on the respective other stationary 
contact 6, 7. 

Ifi0201_Thc actuating apparatus 3 which can be operated manually has an actuating 
element ,2 which, for example, i s ■„ the form of a bolt and is mechanically coupled to 
me plunger 8. A broadened endpiece 13 on ,he side of .he actuating element 12 which 
faces the basic appliance 2 in mis case engages in a sleeve 14 (which is connected in a 
fixed mamrer to the p,„ nger 8 ) and « thus positively connected ,o the moving contacl 
Clemen, 5. The endpiece 13 can be moved through an abating movement distance a 
,n the sleeve 14. In the (.lustration, a rotary switch ,5 is , xacd above the sleeve 14 
and is illustrated in the form of a plat, view and in the form of a further schematic ' 
cross section, in the form of a detail, in Pi g UKS 2a, 2b. In ,h« illustration shown in 
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Figures 1, 2a, 2b, the actuating apparatus 3 which can be operated manually is located 
in the safe position. The rotary switch 15 is sent to the zero position, and the plunger 8 
is pulled as far as possible upwards, that is to say away from the basic appliance 2. It 
is impossible to operate the plunger 8 by means of the electromagnetic drive 
apparatus 4, since the plunger 8 is blocked via the sleeve 14 and the actuating element 
12. The rotary switch 15 is secured by means of a lock 16 in the form of a padlock. 

IQQ21] The electromagnetic drive apparatus 4, the plunger 8, the contact link 10, 

the sleeve 14 as well as the actuating element 12 and the rotary switch 15 are 
intersected by a common axis A and are designed such that their cross sections are 
essentially symmetrical with respect to this axis A. Mechanical power is transmitted 
between the plunger 8 and the contact link 10, as well as between this and the 
electromagnetic drive apparatus 4, essentially linearly along the axis A. 

mm In order to prevent current from being supplied to foe! electromagnetic drive 

apparatus 4. an auxiliary switch 17 is provided, having a switching link 19 that has a 
moving contact 18, a stationary contact 20 and a compression spring 21 which applies 
force to the switching link 19. In the illustrated safe position, i„ which the stationary 
contacts 6, 7 are disconnected, the moving contact 18 is lifted off the stationary 
contact 20 against the spring force of the compression spring 21 by «ea^way_ 0 f a 
driver 22 which is connected to the actuating clement 12 and acts on the switching 
link 19. The electrical connection between the auxiliary switch 17 and the 
electromagnetic drive apparatus 4 is not illustrated. The operation of the auxiliary 
switch 17 can be seen in particular from Figures 3a, 3b, although, for the sake of 
clarity, Figure 3b does not show the contacts 18, 20, the switching link 19 or the 
compression spring 21. 

1 00231 .Figures 4, 5a, 5b show the electrical switching device 1 and the rotary 
switch 15 in the operating position. The auxiliary switch 17 is in this case closed, that 
is to say the electromagnetic drive apparatus 4 can be operated electrically In 
comparison to the safe position illustrated in Figure I, the actuating element 12 which 
can be operated manually has been lowered through an actuating movement distance 
a, that 1S to say it has been moved in the direction of the basic appliance 2. The 



7 



<—'—"-•-> *-> s • ^<_» u i i_i iui w nu ^ i 11 O m i -»-«-» z? OJDOIOJ I 

New Patent Application 
Docket No. 32860-00063 8/US 

actuating movement distance a is in this case the maximum travel of the plunger 8 
through which its endpicce 13 can be moved within the sleeve U when the sleeve 14 
is stationary. 

I0024]_The position of the sleeve 14 jn the operating position as shown in Figure 2 
is identical to the position of the sleeve 14 in the safe position as shown in Figure 1. 
However, in the operating position, it is possible for the plunger 8 to move, and hence 
also for the contact link 10 to move in the direction of the electromagnetic drive 
apparatus 4. The plate movement distance b through which the contact link 10 is lifted 
off the stationary contacts 6, 7 in the disconnected position as illustrated in Figures 1 
and 2 is less than the actuating movement distance a. The plunger 8 including the 
contact link 10 can thus be switched by means of the electromagnetic drive apparatus 
4, as in the case of a conventional contactor, when the actuating apparatus 2 which 
can be operated manually is in the operating position. 

100251 R gure5 6 and 7a - 7b s "°w the electrical switching device 1 with the 
actuating apparatus 3 which can be operated manually in the on position. When the 
rotary switch IS is switched from the safe position "0" (Figures 2,a f 2b) via the 
operating position »B" (Figures 5a, 5b) to the on position "I" (FigWes 7a, 7b) the 
actuating element 12 is in each case moved through an additional movement distance 
c m the direction of the basic appliance 2. in comparison to the operating position 
(F'Zure 4), in the illustrated on position. The contact link 10 is blocked in the bridging 
posttion, which connects the stationary contacts 6, 7. In this case, the contact link 10 
>s I.fted slightly off the stop surface 11, so that the spring 9 is somewhat compressed 
m comparison to the disconnected position (Figures 1, 4). in which the contacts 6, 7 
are disconnected. 

IfflUSLJn .he .llunrated exemplary embodiment the auxilialy !witc|) , 7 u c|oKd 
when the anting apparatU! 3 which cm be {% fa ^ ^ ^ 

However. alternatively, the auxiliary switeh ,7 couid .„„ be opened amonyuically in 
*. en position, or a further switch which i, no, iHustrated bu, is connected i„ serie, 
w..h .he auxiliary switch 17 could be opened. so that the electromagnetic drive 
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apparatus 4 cannot be operated electrically even when the actuating apparatus 3 which 
can be operated manually is in the on position. 

£0027] If the stationary contacts 6. 7 are slightly welded to the contact link 10, then 

the slight welding, as is provided for Type 2 Coordination in IEC Standard 60947-4-1 
is interrupted. If, on the other hand, the contact link 10 is firmly welded to the 
stationary contacts 6, 7, then the actuating apparatus 3 which can be operated 
manually cannot be moved to the safe position and thus cannot be closed either. 
Conversely, this moons th at^when the actuating apparatus 3 which can be operated 
manually is blocked in the safe position, the contact Jink 10 is reliably disconnected 
from the stationary contacts 6. 7. There is thus no need for any additional switching 
device with an isolating function or main switch characteristics. 

1 00281 Exemplary embodiments b rin g thus described, it wj jj be ^»>. s that the same 
may be varied in many w ays. Such variation, are pot to ^ ggganjgd as a <Wtm» 
bmihjr &mt and scope of the present inv^nn ^ d al] Rueh mn ^ t]rtn& as wollld 
be obvious to on. sk illed in the art are intend to i nc i u ^ wifhin ^ e ^ 
following claims 
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